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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve code performance by 
extending the application of a calculation expression for determining 
a threshold 5* of an error probability which is applicable to a regular 
LDPC (low density parity check) code so as to be applicable to an 
irregular LDPC code. 

SOLUTION: A degree sequence calculating section in an encoder 
expresses a degree sequence expressing the distribution of the 
number of "1" in a longitudinal direction in an inspection matrix by a 
polynominal consisting of the sum of two terms i.e. two different 
types of the numbers n1, n2 of "1" and proportions XI, X2, of the 
two types of the numbers n1, n2 as parameters. The section also 
expresses a lateral degree sequence expressing the distribution of 
the number of "1" in a lateral direction in the inspection matrix by a 
polynominal consisting of the sum of two terms i.e. two different 
types of the numbers m1 t m2 of "1" and proportions p1, p2, of the 
two types of the numbers ml, m2 as parameters. By doing this, a 
degree sequence in which the threshold of the error probability is 
the maximum is calculated. 
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[ 0 0 3 1 ] 

CCT*. LDPC^^^ttS6^(p]±^-a:^{c{i. -fl/*a5-4fff«)8^8:tii , *i 
[ 0 0 3 2 ] 

5 — L D P C^^fcWLTjifflBJil^tcDT-^.'?, -f U a 7 - L D P Ct?§tcWlTl 
ffl BI ^1 & ft ffl 5£ « fc* n ft L T £ ^ o L ft o t , 4? -V 5 # © T ;b =f U X A A iC *3 l/> T 
tt , -YU^a^-LDPC«F^K:»LT5ifflRlft6*Jim^*ai6-r*ci:*«-p#ti«, gg 40 

[ 0 0 3 3 ] 

* » 03 tt , C©J:3a*18K:*#Tfc«nfc'6>©"PfctK K»J«*OlBffl5* % * # 3 /c: 
© S ffi S * , ^U^av - L D P CI?§!cWLTlfflWlti:{£?il> ??F^14^l^:(fil±^ 

(c j;§ l d p cnfmmmfmmmicfi ? c ttfT*z2>mmgw%.zfmm5fczmm?z> 

[ 0 0 3 4 ] 
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/< y 7- -f & s *§ ic j: 3 vf mt z ft o ft mt n m t* & o x , ® 4 *t ?<j k ts «■ 3 1 © <@ & <o 

»*^«tf^'J - • ^-^yx^smtSf^'J - • ->-^>xgm¥jai:, ceo 

nmzm^Tttmt*tft?Rmt&®titffiz., =f 4 9 u - • ^ - y v x « ai ^ © « , & 

S *t ?J £ *j it £ $g£ ?j fa <o 1 o<@®£0»fli^gf«e?3ipj7 :f -i' yu- • 1 coffl 

gtLTS4§2l3S©ian , , n 2 t ctl6 2ll««n , , n 2 © W # A , . A 
2 fcSr^^-^t-r^TfE-J&iS (1) T'g^tl5 2«<0lPA^e)^:§^«^T'a^-r§ 
i: t t lc , ^ifT^J{cfe^5«7?i6]Oicoi@iScD^^^*-r#l73(n]x^^'J-- i/ - >r > 
X 1 ©ISttTS^SElIOlKni! , m 2 t Ctl 5 2 lS©«!m , , m 2 © 
fij^p, . p 2 i:^:/^5^-^i:-r5TIB-a5^ ( 2 ) fifni,2|©lDfreS:5^l 

a; t* « gi l . Ro«*oHffl%a*i:t«f f ^yu - • is-'T-^xttmm-fzctzft®. 

[ 0 0 3 5 ] 
[ft 1 4 ] 

A (x)= A + A 2 ^" J 

fcfcU A ,+ A 2 =1 •••(!) 



[ 0 0 3 6 ] 
[ft 1 5 ] 

p(x)=p +p 2 x m > 

fc£U P j+p 2 =1 ' • ' (2) 



[ 0 0 3 7 ] 

c <o £ o n*5zwicfrfr znmtmwii., — «s ( 1 ) a # — « 3 (2) t- « ? n 3 2 « 

[ 0 0 3 8 ] 

<g^fi /5 y 7- 4 m aft *t fc j; s ra*§ ft * ft b m ^ it ft m v & o t , m a ft n k. « »* 5 10 
■ s<o»i*atf^'j - • v'-^yx^sffltif^'j - • is-* >xwm xmt 

T**fTy>j**ia-r*ttSfTj"jafeiaxei:, c©«aEffw*iaxa»cT^««tifc«iE« 

*J * T iSF ^ ft * fr 3 8F ^ {b I fi £■* «■ *. , f^'J - • ->--!r y xBtlllgTIi, 4ft 
a fT 81 *s 5 & # ft o 1 <Dm&<Dftlfi*mTffiftfa7 : -f y y - • i coffl 

SfcLTS*S2«SI©ffl»n,. n 2 t C n 6 2 MOiS n , , n 2 O 9J ^ A , . A 
2 i:^r^5^-^i:-ri.TfE-)|g^ (1) T*3t£ni>2«©ftfr£&3£]|iiS-eggi2*x 
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[ 0 0 3 9 ] 
[ffc 1 6 ] 

A (x)= A +A j*" 1 

fctffU A,+ A 2 =l •••(!) 



m, . m 2 iCtl^lgOiaSmi , m 2 

-ss^ (2) t-ajnszi oafress^ 



[ 0 0 4 0 ] 
[it 1 7 ] 

P(*)=P +P 2*"" 

tctcV. p ,+ p 2 =1 • • • (2) 



[ 0 0 4 1 ] 

c <d «fc 5 & * % b£ k *-> § ft # it m « s - » a; (i) & a* - fa x£ (2) ?«?n«2i 

4 ^ U - • 3/ - y V X «: K (fit 5 o 30 
[ 0 0 4 2 ] 

5 5> tc , ±jfiLfeBW*a<S-r«*»Wte^^Stt^SEllti, tt * fr 5>J K * it § 1 cq fl ft 

(D? s ■? v - • ->-^>xwth¥sic < fc-pT*aj^n/cxi'^y- • j'-^yxti^^ 
4 ff w ic *j it 5 ik *r do © i ©oiso^fli^a-rist^^xf y u - • > - *r > x * , 1 o 
stttic «sfrj>jfc:fett**#flj© i <DmwL<Dft*p*?g>tmiifa7 : * 9 v - • 5/ - * 40 

V X £ , l<0<@£S(fcL.Tg;&:3 2fflg<D<@&m 1 , m 2 fc t n 6 2 H«ISl! m , , m 2 

cotij^p, , p 2 t*^5^-#it*TE-»a (2) i?«sns2s©»*>e.S5^ 

feoT, RFtftSI*^jMi?nftf-*«:Siffli: LTSf tSSMf ISJ:> cco^fi 

[ 0 0 4 3 ] 
[Hi 8] 
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A(x)=A + A 2 x n ' 
ftfzls. A ,+ A 2 =1 



(1) 



[ 0 0 4 4 ] 
[ffc 1 9 ] 



10 



pW= p +p i*"' 

fzfcls, P j+ P 2 = 1 



(2) 



20 

[ 0 0 4 5 ] 

co«t3**a^»c*^sa#at«t4, - aa ^ c 1 ) s^-sis (2) -rasnsas© 

[ 0 0 4 6 ] 

* S $ , ±aLftS«*l*tS*38WK!!l»*>saf^ftB, tt * ff M »C *5 5 1 <D 

* ff ai e *> if z m ts a © 1 ofl»<o»**8t«ESiftif -r yj- • i'-^yxtf, 1 coo 

»fcLTSft{21»«)«»n 1 , n 2 i: cne 2l«®«!n , , n 2 © #J -& A , , A 
2 fcfc/^^-^fc-TSTK-IRa; (1) T?SSftS ZSOfiilcBftS^fllSTaSin 

£ £ £ <mc > «affj«jKfc^*«»iRi© i <omwL<Dftnnkm.?mj5fa ; r'< y y - • ^ - * 

> X , l©ffl»4:LTSfc*2«JH<ZHH»m, , m 2 k.Ctl6 2lS(Ol8»m , , m 2 
oH^Pi , p 2 fc*/<5* — *fc-r*"FIE — fftA (2) f«?n5Zflo»i>5ft5J 

« a « si * n , ^ow^oPsaffi^a^ir-r^x^^'J-- ->-^yx^iasn5itf§ 

i£ "c? o T , aiSnT*ftf-**«i3f tLTSft«»iIIi:, C<OSf ISC 

t s m z n fc s ft <n »c a -5 ^ x m ® tr <y h i: l t © * v -t - s> * » a -r s * v -t - m a 40 

[ 0 0 4 7 ] 
[K 2 0 ] 
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A(x) = A + A 2 x"> 

tcfzls, A.+ A 2 =1 •••(!) 



[ 0 0 4 8 ] 
[S21] 

p(x)=p ,x- +p 2 x m ' 

fc£U p ,+ p 2 =1 • • • (2) 



[ 0 0 4 9 ] 

COi5ft*»Wtfrfr5«^*Stt, - US S (1) R - f& 5* (2) T'SSn^^cD 

& % grrgRT-mmz titer j 7 v - ■ ~>-tr>xicm-3\,>xmomm<Dfflm*m*. 

[ 0 0 5 0 ] 

«T, *«W*iifflUfeRf*W**MO«IBti:o^THiii*#jSaL«:A'6»lll|»i:BiWr* 

o 

[ 0 0 5 1 ] 

c © & © H8 tt > 0 i iz ^ -r j: a itc , x ^ * ;i/ 'it $s * m ^ L- * i> m m & ■ a< m § «f 

[ 0 0 5 2 ] 

C©f-^S§i->Xf AlCfeV^T, JS^fbSSB 1 tt, fiSfi^ U f (Low 
Density Parity Check codes; KT, LDPC)?^^^ 

0 ) lci5?l§ifc%fH tOi:Ltl6!t$n5t©T'S5. C <D WF ^ <k (S « 1 f± » Ga I 

1 age r(C < toTffli*tlftI^7^d , UXAT$57;l/d f 'JXAA (KT, # + ^ # 
(07;l/i'JXAA!:^?„ ) ^ffl^TSatSlf^IIU ? t 1/^ a 7 - L D P C??§ 

^T?t5ifflRlfl6a:*>0»cjtt§BL, M*«iEfT9J*£<»-r*Ci:fc:J:0, WF ^ ft flE * Gl ± 
[ 0 0 5 3 ] 

*U iU » fitc L D P CffiF^©fc^*fi3 C ttfT't5t©T'$5, 
[ 0 0 5 4 ] 

T T* « , U*a5-LDPCl!f§lc»-r5»!)ll4ii0ilO*lHai:, C<D»tii«M 
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LT-f b^a^-L DPCjrf^CMLTlfflnlltL/cifttClIt^iaiStKO^T 

-r s o 

[ 0 0 5 5 ] 

s r , u^a^-L dp c ft ^ *c ^ 3 k o ^ 45 co gg m © «^ k ^ r i8H£ -r 3 , 

[ 0 0 5 6 ] 

^^A'CZ/l-iyXAAOttlSft^a^S. 4^ 7 # <D 7 ;l< 3 U X A A £ *J <^ T t± , 

So b s co^nx^--^-(7)^!)i$^Po tL, >wu<D , £mm>kmm\srct& 10 

^t>®& (3, 6) ft ^ (c It i> ;< -y -t: - ~>* co jjft *H£ , H2»cjS-rJ:3teJa:*. 
[ 0 0 5 7 ] 

|Sliatp2ea<7)" + " f/T t / - K (C t § ^ 7 t - t) ffe 5 P 

, m o » * p , « , * y -tr - an " i - Tfassa^^sttokfts. 

[ 0 0 5 8 ] 

C <D « s ra H «f 2 St B CD " + " T* ^ -r y - F 6 ta ^> £ n 3 ^ y -tr - $/* " 0 " t 4 & 
M J* tt * A^-r«.dc-l®co^-ytr-^<D^ftfi6*J^afiJA^" 0 " T' & 3 6t T* & 3 C £ 
6 , # 5£ ( 8 ) t'St il t^T'f 

[ 0 0 5 9 ] 20 

[ » 2 2 ] 

l + (l-2^>' C - 1 



30 

[ 0 0 6 0 ] 

L fc # o T , ^ «y -fe - V> R , + , *iR9T^5tt, "T & fc> , R, + , = lti&5tf 
, " = " T'fvty-KKAAtSd v - 1 I©^yt-->**^T" 0 " T* $ 5 1 p © * 
" tTIE" t5-ST\ ^y-b-^R, + , IE Ll^ # , t^fc^, R , + , =0t-*5 
^ IC , " = " T*ity-K(cA^t5d v - lI©^7-t-->*A^t" 1 " T* & 3 t§ ^ 
cD^" 9 IT IE " tSC^e. ilalB©i*9EL«^tf»7Lfc«©*v-fe-i>0KO 
Bt ^ P i + , » > <fc i$ ( 9 ) fSf CitfT'f 5. 
[ 0 0 6 1 ] 
[ IS 2 3 ] 

40 

^, - ^ - ^(h^)" + (i - p ° (^r 1 

tzfzL. c = (l-2/>y c - J 

• • • (9) 



[ 0 0 6 2 ] 
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<o m o fit m w " o" {c ir l * ^ c t ft t> § o 

[ 0 0 6 3 ] 

C <D J: ■? fc , ^ + 7 A* O 7 ^ J 'J X A A lc T (i , B S C ic ft L T M ffl L fc if tc (i , 
[ 0 0 6 4 ] 
[ 0 0 6 5 ] 

±5* (9) (C T , P , + , = P, = P 0 = x ktS < # 5£ (1 0) tfI6ft5. 

[ 0 0 6 6 ] 
[S24] 

/l v rfv_1 /j 

&£U a = (l-2xy c -' 

•••(10) 

[ 0 0 6 7 ] 

£ CT. CCD±S (10) *5 If 5 « * x 0 £ * % . 
[ 0 0 6 8 ] 

£ fc , ± S (9) tCfcV^T, P , + , = y , P, = x 33 < k , & 5£ (1 1) tf»6h5 

o 

[ 0 0 6 9 ] 
[S!25] 

,.*...n(i|i) -d-^) 

&«U a=(l-2xY'- 1 

•••(11) 

[ 0 0 7 0 ] 

C co ± 5£ (1 1 ) fc *5 T , ffi x " 1 " it ^ + ft IC 'h £ </> t © t L T ® Bfl L , x 2 W 

±©js*i««-rsi:* # s (i 2) a* » e n * . 

[ 0 0 7 1 ] 
[82 6] 
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y=(dc-lp V -l)P 0 x 



(1 2) 



[ 0 0 7 2 ] 

lct*, m o m l m * -3 t k o st m # >j> * < * 5 & * t tt . ± a ( 1 2 ) e *> w- § x 
<d m w. w " 1 " £ 0 *> >h t < ft «■ n tf * e ft ^ . -r ft t> *. , k 0 «t 35 « > # (1 3 ) tc 
^-r^^SA^jiLft^ntf, " 0" (ci&mLft^o cco^s (1 3) ^ e # & e> n s 

[ 0 0 7 3 ] 
[» 2 7 ] 



10 



p 0 <y[(dc-ildv-ij\ 



(1 3) 



20 



[ 0 0 

m 0 

ft 5tt 
, ( 5 
H 2 tC 
r d s 
L o 
s a 
t 

9 8 
[ 0 0 

ca 2 



s 
n 
9 



7 4 ] 

© m m s * t± „ ± (1 0) ^p>*i6e.n^fiix 0 ± s (1 3) # & # » & 

P,i:<D9^>{I<D'h£ft&<0i:ft3o!llf£fc, ( 3 . 6 ) «F ^ , ( 4 , 8 ) ft ^ 
, 1 0) ffiF . St/ (3. 5) t?§KO^T, K9fift¥aHffi£* # & 3 £ , # 

st^s*M#e>nft, ftfc, m ate *5 t & , # # £ -e N rTom r i c h a 

on, Rudiger Urbanke, "The Capacity of 
w — Density Parity Check Codes under Me 
ge — Passing Decoding", Bell Labs. Luce 
Technologies Murray Hill, NJ 07974, 1 

7 5 ] 
] 

U 2 7;U=j UXAAK^tSIIOfll^OWio- * 



dv 


dc 


it (8) 


St (1 1) 


it (8), (1 1) 


#%X«t© 6 * 














3 


6 


0.03946 


0.1 


0.03946 


0.04 


4 


8 


0.05521 


0.04762 


0.04762 


0.047 


5 


10 


0.05687 


0.02778 


0.02778 


0.027 


3 


5 


0.06119 


0.125 


0.06119 


0.061 



30 



40 



[ 0 0 7 6 ] 



50 



• 1 
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* tfS«Et«, 
[ 0 0 7 7 ] 

a (o&mzm^. mo mmvmm s * * » §g -r s t , ^atc^-r.t^^^tt^Mf^nfco 

ft 43 , |WJ 0 K *5 t> T fi , (dv.dc) = (3. 6), (4,8), (5,10), (3 
, 5) K^CO^TilT^So |WJ 0 {£ 5 $| $S « , ^nx^--/^-co^DBS^ 

p o . mmit. 5 o ® <d m o IE l m <o m o mm p <d " io - 

£«*Lt^5, £ 6 , CC-effl ^fcLDPCt3F9*J£«-rs*£fT5Uti, Gal la 

, LDPCt?f©l 7D7^©Af ^ nii, d c = 60i:tlc(in = 1 6 1 2 8 10 
tlH^Cd c = 5, 8, 1 0Otttn = 1 6 0 0 0 tLTt^ o 
[ 0 0 7 8 ] 

mmfrtbWbfrtekSlrC. d v = 3COt^tCfctti)^0fiS^Pfi, ^ o X * — — <DM*) 

«*P 0 *«±*2lcSLftaxo «Ti:4 4l»^fc:» ft ft tc /h $ < ft § c f: fc> & . c 
nicftLT, dv#3cfc9&*£^ffi<Dt£(c:}3tt£SJ96i^Pfi, ^dx*-^-(D^ 
t)«$P 0 * 5 ttx 0 T*fc*ifi«fr&»*»i:/jM£<ftSjb<, d v = 30fc*OJ:54a»ft 

s ft f* * £ n ft ^ o 

[ 0 0 7 9 ] 

Sfc, |WJ0^P > {i±^2(C^L/"cfilp,tCOV-'T<Dltf4^ffla-t?#ftl>c:fc*>e), dv = 

4, 50it(Cfe(t? LD P Cflff Ol 7"Dy^C^;t^n% 1 6 0 0 0 ^6 1 0 0 0 0 20 

0 (c tf An £ it tc t * «f 14 * H ^ 3 t , B4i:*t8** , »5nft, ft *5 , |hJ 0 (c 3 
tt M tt . ^DX*-A-©lDffi$P 0 ^SL, 5 0[s]£>8§9jgL«^f£©g|t> 
6t^PcD" l 0" *JKfcr*«»*fa*^LTV»*. 

[ 0 0 8 0 ] 

IWJSfrP), dv#3«fc9&*£^ffi©t£fc:fctf3g296i35Pfci:, LDPCR§©1 7D 
•y^O^^^n^tfiP^-^Tfe, ^nx^"-/^-<D^05f^P 0 fl 5 ± S 2 lc L ffi p , 
<fct>fc*ti^ll^fc{i^14tf^{tLft<,>&<D<D, fit p , J: 0 t> *]\ % v t§ tc (i *# 14 ffij ± 

[ 0 0 8 1 ] 

ST, WTtli, C©£5ft1$14**rs^+7:tf<D:r;l/:JUXAAtCO^T<0^14£& 30 
DPC8F^©ttfll*Gl±S-a:5fci&fc:, l/*a5 - L D P Cfff 

1 d p c^^tc*fLTjafflBrtgft^t)5t^coig<ia * cD^rfrftwrnas-sig-rsc £ ^ * 

[ 0 0 8 2 ] 

±*2»c^Lfc<fc3tc, mo mm co mm s * a, ± a (1 o fr6*»6h5«x 0 > 

± a (1 3) ^5>«i6P>n2)fflp l fc<0^, 1<D/J^5:t©i45 a CCT, K D St ¥ 
O « fit 5 * » , fflx 0 . Pi ffS^K^L^l^K, *t<4*Cfe^5ISK*ftT4. 
C © fit x o , p , «<S^K*L<aS*fti:LT«, ft # ft ^ " 1 / 2 " <D « Ic It , 40 
dvtf3-41?ft0, JSO, d c 7-8 t;5:§i^T*fe§o ^ C T* , d v R O* d c 3: , 

^n^*n. ^ae (i4) stf^s (is) T-s-Tc 

[ 0 0 8 3 ] 
[IS 2 8 ] 
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dv = 3(l-.s)+4,y 



• • -(14) 



[ 0 0 8 4 ] 
[fi29] 



10 



dc = l{l-t)+St 



•••(15) 



20 



[ 0 0 8 5 ] 

£ CV, ±i£ (1 5) K: S t tt , 0<t<l©<iT*&3c, d ctt, ISt^ftStS 
t - mm IC C ft* T * S . 

[ 0 0 8 6 ] 

S fc , ft ^ {fc ^ * " 1 / 2 " fctSL & a£ (1 6 ) ft^sic £ T § C 4: 6 , Kftsli, & 
5£ (1 7) (CioTSfeliilfc^T'tl.o 

[ 0 0 8 7 ] 

[ft 3 0 ] 



3(l-.s)+ 4s = rfc/2 • • -(16) 



[ 0 0 8 9 ] 

± * (1 7 ) « , ft a 9J © SI H to ( fx ) © " 1 " © ffl ft *< , 7iX(J8it*feD> * © 50 



[ 0 0 8 8 ] 
[IS 3 1 ] 



40 



s = dc/2-3 



• • -(17) 
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« £ * l - t : t fcticir^^ttfcfelc, tfc £ It ?J <9 IS ft ( ?J ) <D" l" cd <I ft 
, 3ffiX(i4{IT*&»3, ^C0iij-&?rl-s : s tt5C fcSilT^S. C C T* , # S ( 

1 8) RCf^S (1 9) fC^-Tcfc^tC, (x) , p (x) £ 5t S £ 0 

[ 0 0 9 0 ] 

[S32] 



A(x)-(l-s)r 



2 +sx 3 



• (1 8) 



10 



[ 0 0 9 1 ] 
[ft 3 3 ] 



p(x)=(l-t)x 6 +tx 7 



• (1 9) 



[ 0 0 9 2 ] 

C <D 2 OCDKft A 

s e q u e n c 

t t> O T' % & o «fc 0 A f* W »C fit 
" BB ft p 

[ 0 0 9 3 ] 

± S (9) fcwLfcl^a^- 



fc V» T , ± S (1 
1* U^a 7~ L D 

atfis (i 9 ) 

T , # « (20) 
[ 0 0 9 4 ] 
[ft 3 4 ] 



(x) , p (x) (i, l^SiSf^'J-' (degree 
e) iHSnstOTSO, tt SE fT fll K *l S " l"©{@ftcD#*3:at 
. US ft A ( x ) » , ft M ff W fC *3 It S if # (6] (M) © " 1 
( x ) tt , fcfifirJIJfcfcttSttJfrfi ( fr ) © " 1 " © ffl ft 



( 9 ) i*. ±a (.1 8 ) 

( x ) . p ( x ) V> 



LDPCl$#©*£fr*JK:fctt*¥i5W9**©i*{b5£K: 
4) SO'IS (i 5) ©<t9(i:, dv, dc£r. 

p c ft co tn 4 n n * £ eg l fe « * k « , ± a 



(l+p(l-2/>)) 



) + (i-p„K( 



(l-p(l-2/>)h 



20 



30 



40 



(2 0) 



[ 0 0 9 5 ] 

^i^-L d p c ft n <d m&ifvi ic & v o mm <omfc&.icm&-? z c t#-asft 

C0±^ (2 0) ^P»*466n^^0a^cD|gffl6*A^^<^ntf, t$*f©14fi6tf|n|±L 



50 
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[ 0 0 9 6 ] 

±5£ (1 5) K *5 3 ^ & t £ g {fc S •£ , ± s£ (1 7 ) *ffl^T^&s*J}<463 

Ci:{c«fcoTdv, dc^:^fk$-&/ci:t(c*3^^±^ (2 0) <D » ffi HI , "T & *> , 

2" HTV^i. BHfcft^TIi, (dv, d c ) = ( 4 . 00, 8. 0). (3 

.95.7.9), (3.90,7.8). (3.85.7.7). (3.8875.7 
. 7 7 5 ) ^f§lco^TiLT^5. 2 $ ic , HHtcfcttSfliWtt, ^nx^--/^-(D^ 

d st m p o * « > mm it, m^0»o*oigL«9«©8s»)»*po" 1 o •■ * he t -r 

[ 0 0 9 7 ] 

pi m 5 w e> a* a «t ^ tc , dv = 4. dc = 8<Dt%(DMomm<offlm6*iz,±m2ic 

ilftf p, = 0. 0 4 7 6 ZTSoftOlcSLt, ^ & t * " 0. 7 7 5 " fc L ft # 
s "f & fc> , dv = 3. 8875, dc = 7. 7 7 5 t t S t t (C j: D , ^ 0 fit $s <D BBffi 
5 * «i , " 0. 0 5 0 8 7 ".KST'i4PU/-c. C © d v = 3 . 8875, dc = 7. 77 
5i:Lfci:^©±*2fct5e5ffip 1 (i , # (2 i ) lc jjk ■? «fe b ic ^ " o . 0 5 l l l 

7 " t & £ 0 
[ 0 0 9 8 ] 
[ IS 3 5 ] 

p x = \l{{dv-\\dc-\)) = 0.0511 17 • • -(21) 

[ 0 0 9 9 ] 

O ^ tc , dv = 3. 8875, dc = 7. 7 7 5 t L i; t , d v ;& 3 , 4 <D ffi 

^fetWHitStttk:, dc^7, 8©i»§t)^Hj1.i:t5Ctt#xfc, Lfttf 
o T , dv, dcCSllJSiLTtt, ±3 (1 4) &D*±S (1 5) cD^tl^*UCft*.T 
, & 5£ (22) Slf^S (23) * ffl ^ S . 

[0 1 0 0] 

[ IS 3 6 ] 



rfv = v,(l-5)+v 2 s • • -(22) 



[0101] 
[ IS 3 7 ] 



dc =c,(l-0 +c 2 ' * * • (23) 



[0102] 



(22) 
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CCT*. dv = 3. 8875. dc = 7. 7 7 5 *-Sit5t, 7 J >f V — • v - ^ > 

x * s -r ± s<e (i 8) r ± (i 9) it. ^n?n, # x£ (24) (25) <o 

[0103] 
[S3 8] 



A( J c)=(i-sy v '- i w v '- ,) 



(2 4) 



[0104] 
[» 3 9 ] 



A(*) = (l-s)* (, ''- 1 W l, '- ,, 



•••(24) 



[0105] 





(24) RU'±S (25) (Cfe(J5 v , , 


v 2 . 


c , , c 2 * £ {fc * ■» ft £ £ (c 


* ± s (2 0) oituns. 




Rot 


i s£ tt , B6KitJ:5«;«ftt« 




& tJ , |BJ 0 \Z *5 T tt , 


( V , , V 2 ) = 


( 3 . 


4) ttStttC, 


( c , . 


C 2 ) = 


( 7 . 8 ) t l it m & , 


( V , , V 2 ) = 


( 2 , 


4) £: T 3 i: £: , 


( c , , 


c 2 ) = 


( 7 , 8 ) 4: U ft « -& , 


( V 1 , V 2 ) = 


( 3 , 


5) t -r 5 i: t »c > 


( c , , 


c 2 ) = 


( 7 , 8 ) 4; Lftlp, 


( V , , V 2 ) = 


( 2 , 


5) ft Z> t t, fc , 


( c , . 


c 2 ) = 


( 7 . 8 ) t L ft « , 


( V , , V 2 ) = 


c 3 . 


4) t ir 3 £ £: <Mc , 


( c , . 


c 2 ) = 


( 6 , 8 ) i; L ft i □ > 


( V , , V 2 ) = 


( 3 , 


4) ttitiitK, 


( c , . 


c 2 ) = 


( 7 , 9 ) L ft m (C 




0 £ <b tc , |SJ 0 tc 3 tit tt 


tt , ? n 


X* — t\ 




, » tt » , m^Eia<o»»)iiLa#«o»o» 


^ P <D " 


10"* 










[010 


6 ] 










|WJ Hfr 6 


, ( V , , V 2 ) = ( 3 


. 4) 




0 fit 35 <D 



m m s * w /Jn * < 
0 mm<omm 6 * 

[0107] 

^ C T' , c , , c 

v 2 
6 , 



<o a ft # « 'h -e * 



( c 



c 2 ) KO^Ttt, X ffc * * T t> m 



c 2 * ^ ffc * « ft £ 
. Itt^ffiAtSt, 0 7 ^ 
) (C O V 1 1 (i , ( 3 , 4 ) tc B 
8), (7.9), (6,9) 
Sttttt. ^nX^f--^-coKt)5S^ 
9 51 35 P © " 1 0" * is t -r 5 *r & 
[0108] 

[hj m *■> ?> •=> & <t 5 . c , , c 



*te*5tt*«?>«*©»ffii* © ^ ft * l¥ SB »c * S ft 
t«Sl^»5.nft. & *5 . lej m ic *3 v T tt , ( v , . 

si, ( c j . c 2 ) *, tnf (7, 8), ( 



t L ft 



(C O t 1 T i L T 5 o £ ft , (WJ 0 K 33 tt & 



2 *£<fc*-£5Ci:teJ:oT8?>»sp©IIBtt5* ft* * 



(23) 
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KSLftfflx o c , . c 2 4gitStf5Ci:lCj;oT*t<S5Ct^t)A>ofe, C 

L > dv, d c KO^Tt, CCT'ffl^/c (3. 8875, 7. 775) ftftS 
[0109] 

*CT*. >Tb^a7-LDPC??^(C*tLTlfflBIl%-|SW^f tBS^^lb, K 0 fit * 
<D ffl fit <5 * * fi * lc "T £> x -< y 'J - • > - >T > X „ f & fc> "5 , MSA (x) , p ( x ) £ 

[01 10] 

± 5£ (1 8) RZf±iS. (1 9) {C^LrcxY^U--^-^>X^«-rg||$A (x) , p 

(x) fi, ZtiZtx. - & ib -T 5 £ . # £ (26) St/^S (2 7) ©.fcStearcfc** 

[01 1 1 ] 
[S40] 

aOO-JA,.*"' •••(26) 



[0112] 
[IS 4 1 ] 

pW=Jp ( ^' •••(27) 



[01 13] 

cct*. w , c n £ © & a (x) , p (x) * , ^n^*n. * a (2 8) & & £ ( 

2 9) tC^t _ «fc?{£2^^ffifre>&£xCD£:iSiST*^-r < > 
[0114] 
[JK42] 

A (*) = (l-sjr^- 11 +sc ( "'- ,) = A + A 2 jc"- 

fzfzV* A ,+ A 2 =1 • • • (2 8) 

[0115] 
[IS 4 3 ] 



(24) 
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p (*)= (l-^)c (^ '- l) +tt (Cl - 1, = p ,jc m ' + p j*"' 

fcfc'U p ,+ p 2 =1 •♦•(29) 

[0116] 

$ fc, «F^fb*W" 1 / 2 " (30) {C^-T^^^#J)P$n^ 0 

[0117] 
[844] 

I[(A ,/«,)+ (A 2 //t 2 )]-[(p ,/m a )+(p •••(30) 
[01 18] 

C «D m £ , ± i£ ( 9 ) K: ** 3 " a " 14 » # 5£ (3 1 ) <D J: ? lc ■& t C t # T- £ § . 
[0119] 
[845] 

a = p 1 « {B, '- 1) + p 2 « (m '- l) 

fciEU u =l-2f> • • -(3 1) 

[0120] 

* fc , ± S (9) & S (32) Oi^fcStCttfTtS. 

[0121] 
[846] 

P M -P 0 -P 0 «+(l-i>>v 

'6 = (l + a)/2 
c = (l-a)/2 

w = A 1 c ( "'" l) + A 2 c ( "'- l) 

•••(32) 



[0122] 

bfc^oT, ±is, (i 2) ay±s (i 3) t4, zti^n, * (33) st?^s (34 

[0123] 
[847] 

y = (A ,(«, -l)+ A 2 (« 2 -l)Xp -l)+p 2 (m 2 -l))f»* •••(33) 

[0124] 
[8 4 8 ] 

Po <V[(A ,(«, -l)+ A 2 (/i 2 -l)Xp ,(«, -l)+ P 2 (m 2 -l))] • • • (3 4) 

[0125] 
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yj--->-^^x£«-rsg&A (x), p ( x ) * . f n?n> 2m<o%ifrt>%2>&m 

ST-SIL, ^55i$P 0 tfSSi^ffllciRStSJ:?!;:, A?^-^ A , , A 2 , p , 
. p 2 . n , , n 2 , m , . m 2 t 5 C i tc J; !) , i' o X Oi t) S$tf^c 

[0126] 
[0127] 

x-^iMS{fv'XxA^*5tt^3Mffi^B^«ix§trF#<bSBl (±. «Alf H8fcjSt J: 5 

^ u - • ^-^vxsagiM ot i^titaj^nftf-f - • ~> - > x k a -3 ^ x & 

iff?J*ffll>T L D P CflF#»C«J:SffiF3fl:;&fT5ffiF*{t:»3 0 t^tt5 0 
[0128] 

fi * i:~r SttfifrfJ^^JSKf 5 ft *!> <D S 3 & x i* ^ U - • ^-^yxSrWajfSo M f* 6<J 
(C « x =f i- ^ 'J - • -> - y V X HE ffl ffi 1 0 , ft ^ ft 4* # " 1 / 2 " © ft ^ ft £ ff 3 « # 
*c »4 , 8 9t^t«t9 4-l<0l8*«5Ci:lcJ:t), f* -y^X^Wtti-r 
*• 

[0129] 20 

* -f > r^'J- • v--^>XltBgP 1 0 tt , HBK^f i5K, XfyT'S 1 tfe^T 
x tit a fT W fc *> 5 & 75F A ( 81 ) <0 " 1 " Ota^St±^Lfc^7^-^n , , n 2 
a-f(CJ;oTftI(CiS£irft5fcttK, — ^n,T-a^ni>" 1 " © <B 2& <D fij 

[0130] 

ft T , f^yj - • ->-^>Xiaia5l Oli« X T" y 7" S 2 ic 43 ^ T , tft IE f? 5»J tc * » 
£ *3§ 7? ft (R) © " 1" <DffllS^r^-r±)dBL/-c/^7^ — ^m, , m 2 cDB3^, "T & fc> "5 , 

* i£ (3 5) t , ± S (2 8) R tf ± S (2 9) O f nf nic fetf S fe « L • * . "3" & fc> 

* S (36) Rlf^S (37) £ , ± S (30) £ , X x y 7 S 1 (CTl^Sn/c/^ 
=> * — # n , , n 2 , A,CD?7]ffl{Bi:{i:Sr3</->T.>'^7^ — ^A 2 , p , , p 2 , m , , 30 
m 2 ^ •!> o 

[0131] 

[S49] 

m 2 = m x +1 

[0132] 
[St 5 0 ] 

A,+ A-,-l 

[0133] 
[» 5 1 ] 

Pi+P 2=1 
[0134] 

l*!^T, 7 ? ^yu--->-yyx»tBgi5l Oli, Xfy 7"S Slcfc^t^ ±S (31) & 

t>*±^ 02) ^scj^t, ^oes^p, # *• o" fciRm-r^R^co^ofiS^Po^** 

& o 50 



•••(35) 



•••(36) 



•••(37) 
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[0135] 

m^r , yj - • ->-yy7jagp 1 o«, x 7- v s 4 »c *s v> t , k »> st * p 0 # 

[0136] 

c c f, ^-i-^U-'^-^^XMcrngPlOti, ^ 9 W ^ P 0 # 'K 3i ^ T & ^ & <D £: ¥U 
S L « ^ &c fi , Xf SCfc^T^ A7^-M, ft , ^9ffi33P 0 

[0137] 

^■ntC{i,^4i)P)tlfc/^^^ — ?1 , , A 2 , p 1 , p2, n j , n 2 , m , , m 2 &C 3S 10 
-5^ X , ^-f^U-'i'-^VXftS-rilBI&A (x) , p (x) ft * tB L , - si © & g ft 

[0138] 

C O i ? (C > x-f^'J-—>-^VXM[|±S0|5l 0 «: , m * ?T K 43 It 5 & # In) ( 5U ) <D 1 
OlS!®»$*itT-f^J - • - -5r y X ft , 1 cDfiff£i:LTg&3 2 « « CD fif & n , 
, n 2 t, cn & 2iaoflftn , . n 2 © fij A , . il 2 t*/<7^-nt52SO 
ffi^e.fi:5^«ST*iit5 t i fete, *SfT5>J»C*lJ*«^S) ( ?t ) © i co fif & co # ?F 
^Str^^'J - • ^-■iryx^, 1 CfiatLTSSSZlgOiam, , m 2 i: , C 
tlSZHOfSm, . m 2 ©SJ^p , . p 2 i: ^ - * i: t 4 2 flOftfr 6 4 5 ^ 

iSTiltSo f^'J-' S/-<5r>Xj?ffi»l 0 « , SWLftf^^'J - • 5/ - > 20 

x * , *aEfT?ij^BRffl52 0fc:«»-r*. 

[0139] 

-.i/-^>x{«:s-c5^r«*fT5»jft*ja-r*. * fif w ± & m 2 0 a , £ # u 4 ft 

?J ft ft *f M 3 0 K # » -T S o 
[0140] 

W # fk W 3 0 (i , & S ft ?U £ BE §15 2 Ok:J:t)TS)S*nft«afT«*ffl^TL D P c ft si- 
te j; § ft g it ft ft 5 o m t* m ic it , ft g it m 3 o « , *sffWte»^v^T±iatf?>j*s*a 

L > C <D £ j& ft ?U ft 1f IB tf htLTAftJn5A*f-^D 1 icWLTlIt^C 
i^Tttf^lfy htlT<0|?^lbf-?D 2^4sEt5, ft ^ ft gfl 3 0 fi , £ J# L ft ft 30 
<fc - * D 2*H^L*V>ffiSB]«K:a*-rs. 
[0141] 

CfflJ;^i??f§(t81 1 (4. A 73 ^ - * D 1 (c*fLTtSD«is£<Dga{iI<5* %l^fct5I 
Jg & ft ^ ft ft ft 5 0 c © ft ^ ft S ■ l £ o T ft ^ <b £ n ft sf ft r'- * D 2 « , fit # " 
0 " © ft ^ e «y h # " + 1 " tc , fii " l " (D ft tr y h if " - l " £ i: ^ ? fc ± 5 tc 0 

.fcotf fl^n^c i: (c & 3 „ 
[0142] 

-7?> f-^iMSff •>XfAtfc(USigl*'Ix§i^gl3ii 1 01 A H l 0 K 5* 

t J: 9 £ > izlfIgH^6ffl{ISS2ft/l-LTSfi*nfef ? -^D3ftS{i-r^§fig|55 0i: 40 

»mt«^7t-^»ai»6 ofcssts. c©t§ai3a, a ft ss 2 ± r- 1§ £ l *f£ 

SO»»k:«fcoTII»iB«ri:*S<Sfil»car5v^TWF#{b»nll fc*J«-*A2j7*-*D 1 ft 
[0143] 

§ {I gfl 5 0 tt , ^i8IA^IfflSS2^/HTSfl?n/cf-^ D3^SIItLTSI 
t5. § ® SB 5 0 t± , a<8LftSflf*^7*-y»ffl»6 0fcttlBt«. 
[01 44] 

^•yfe-^»tligI56 0 (i, Ga 1 1 age r (c J: o T t!S$ nft ±^ L /c^f 7 7yl/ 
=f»J XA A < «#ffia*fT 3 o UttWtCte. >y -fe - S^HttHS 6 0 , 3&tttc£ 50 
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-3 ^ T * V T 7 y — K (va ! i ab 1 e node) 5 & $ n £ * -y -fe - ->* % S 
WL, Z *>IC £ © * >y -fe — i? \cm-3^T , ? i 7 i» / - K (check node) A 1 

?tV^ 1f«itf-yhi:LT<D^-y-{r-> ? ^Wtn-r^ 0 -y -t? - f» W gp 6 0 fi . » m L ft * 
■y -tr - * « 5* - * D 4 tLT^gPtctli^-rSo 
[0145] 

C©£?ft«^gB3fi, nmt%W 1 (c<fe^T^§(tStiTiMiJtifcr-^ D 3(c*f 
^^©Wttfca&Wtci^Stf, m£©@&©«^iMt©*3SM#6*xtf:tt*t7 ? -#D 4 
[0146] 

ft, c © «t ? ft t* - * as s f§ > x x a k *5 <,> t . ft *t it m " l / 2 " © * ^ k * w- * 

Btt>«*©Hffi«* SrS^t-TSailftf^ **•,>- • is - > X * m & lc M & 2> t &LT (D 

<t^ftiss^#e»nfc 0 

[0147] 

"T ft ft *> , ^^{k^BWC*3tt^7 J ^^'J--i/-yyX»tbgi5l 0 « , iD»$P 0 O 
fi * IB . "T ft to K*)«*©IIBfI5* HT, " 0. 050929 " €r # * 5 C t # T- 
* fc c CWttCf^^'J - • ^--iryxii, (3 8) Rtf^S (3 9) T* S £ n 3 

o 

[0148] 
[ IS 5 2 ] 

A (*)= A + A 2 x" 1 = 0.12564a: 3 + 0.87436* 4 • • -(38) 



[0149] 
[IS 5 3 ] 

p (x) = p ,x m ' + p 2 x m * - 0.29316* 6 + 0.70684a: 7 • • -(39) 



[01 50] 

T ft to ^ , ^OfiS^wiaffltf* ^l^cttSf ^^'J - • ->-^^X(c»cJ<^«fT?iJi: 

LTii, « ift ( ?'J ) © " i " © fi a # " 3 " t* & £ t, © t " 4 •• T?»5tot*i*§ 
to 3 £ £ & . «t 7? ir) ( fif ) © " 1" © <@ l& # " 6" -e & & t © t " 7" f $5tOfc 
*«*^to-ltfcfc©#*aTftSfc^SIS*#»6nfc. f IT, C © tfc *t yiJ i: L T « 
, «f 7? I&I ( n ) © " 1 " © fi » # " 3 " T» * * »J £ * 1 2 . 5 6 4 %fcU IK 7? Ir) ( J»J ) 
© " 1" © fl & # " 4" -?£3IU"&S:8 7. 4 3 6 %tt5tttK, St 7? [r] (ff ) ©" 

1 " © ffl » " 6 " T* 5 f J % 2 9. 3 1 6 % b > «t 7a Ir] ( *T ) © " 1 " © <B IS # " 
7 " T & & fij ^ 7 0 . 6 8 4%HfttO«>*lT*«J:^5«*ii , ll5ftft. 
[0151] 

LfctfoT, ft ft g B 1 « , CCf-f^'J - • ->-'!ryXlCl^^T, 3fc *T ?IJ £ fig SB 

2 0K<fcoT^ttfT?iJ££fiStf;i>C£:&Cj:<K ^□X^--/^-©^t)6S^P 0 *' 5 " 0. 0 
5 0 9 2 9 " <fc 9 /Jn S V> © T* * n If > ffl ^ © K 0 A ^ ft " 0 " HX M £ « £> C i: T* 
#§?9^ft^:*^-r^C i: T- t 3 <> 

[01 52] 

W±WWLfc«J:3K, *^B^(D||^©^ffitLT^L/cf r -^^S{a->X-xAfCfctt^W 
^ ft * « 1 tt , U*a^-LDPCMfc»LT»ffl^1ieftK9tt*©IIBfI«* © Wffl 3 
£ , ^ b^a? - L D P Cf?§(C?}LTlffl51il%SHJSKi5ib, y 1 4 7 V - ■ ~> - * 
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[0153] 
[0154] 

■If »C « tl W ffl • «IS*ffl«t5Ci:tfT't§t(0T^5o 
[0155] 

6 *> , * « W ti , ±SfiLfc£tt©JBJI&telBjes ti5 t<DT*li*t\ #J , ± ifi L #1 fig 

SICifflLTKWLfttf, # #§ HJ? « , 0| * tf , 7 n y tT - ( S ft ffi ) x -< X * , CD 
-ROMXIiMO (Magne t o Op t i c) t l#> -o , 18 *(, ^X(±^Itf-< X 

i:«>T*£3„ flf*§{tgS <}; o Tft^ft;* ftfc 7 s - * li^tcf ffifc^ti 

[01 56] 

fli^y^h^xTtL-TSis-rsiit^RitiTfeSo kt, c © emc o v> t , mi 1 *m 20 
l t m w -r s o 

[0157] 

3>tfa.-#SBl5 0(i, HHKiSf i3K, ^SP^IS LTfiliti C P U (Cen 
tral Processing Unit) 1 5 1 §l/n^7A^ttyffS?:i 
itSI^IiOlfflOROM 1 5 2 t> 7-i'X | J7fcLTllt5RAM (Rando 
mAc c e s s Memo ry) 1 53t, &M 7 a 7 ? 2* <r - Z m (D tzm%. If / X & 
Bl^ff5HDD (Hard Disk Drive) 1 54i, Cft^OCPUl 5 1 
, ROM 1 5 2, R AM 1 5 3S(fH DD 1 5 4^git5/U 15 5^ CPU15 1 
, ROM1 52, RAMI 5 3 & H D D 1 5 4£&y>-fSa^3|5l 57, A SB 1 58 
, il {§ SB 1 5 9Rtf F5^7l 6 0 t <VfflT* f — $ <D AtH^3 * ft o tz ib <D A tB * 4 > £ - 30 

7 x - x l 56i, &«tt«*«jj*-r**3j*»l 57!:, :x-1fK:J:3»fls*Stttttt* 
A 73 SB 1 5 8t, *1-gBi:cDffl{i*tT?fcfe©jI{fgBl 59t, «8tfgfti:£n3fBii*«{fc 

1 7 0CWt5#lfl3OEgRCf/XliB4«:fT5 K7^7l 60t^fx5„ 

[0158] 

CPU1 5 1 , ^ X 1 5 5%MTROM 1 52, RAMI 5 3 R If H D D 1 5 4 
8e L T *5 9 , C tl 6 ffl R O M 1 52, RAMI 5 3 & H D D 1 5 4 f&J SU f S „ 3: fc , 
CPU1 5 l(i, ^ X 1 555/flTAM-fV^-7i-Xl 5 6KgliLTfet), C 
CAffiA^>^-7i - XI 5 6 (c81$nt^§S*8 1 5 7, A^SPl 5 8, 3 (I SB 
1 5 9R(f K7^71 6 0*Siait«. ? file, CPU 1 5 lli, ROM152, HDD 
1 5 4 X (i K 7 ^ 7 1 6 0fc£e*£nfc8E8Ktti 7 OKEBJnn^SlT'ny? A 40 
Z m ft ? % o 
[0159] 

ROM1 5 2 (i , #I^ny7A4«tf««t««l,T^«. tOROMl 5 2 K £ 

n t ^ s ra $g « , c p u i 5 i (DmfflvTicmfrBiiEn&o 

[0160] 

RAMI 5 3 (i , CPU 1 5 1 §l7"n ^ 7 A^URt 5 S©7 - ^ I 'J 7 t LTii 

L, CPU 1 5 1 © fM » <0 T (C #«x-*%-H#ffitli^-£>o 
[0161] 

HDD1 5 4 ii , CPU1 5 1 © M M © T IC , a- Kf -f X ^ (C?t LTglT'n i/7 A ^ 

^-^ssoeaRtf/xfiiisfe^ff^. 50 
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[0162] 

/Ul 5 5li, C P U 1 5 1 OMSJOTfC, ROM1 52, RAM153&r>*HDD15 

4 ^e>^*fflsnft§ir-?f ^ests t i: tt, rami 5 3 & if h d d 1 5 4 ic 

[0163] 

Ata^-fV^-^x — XI 5 6 fi , CPU 1 5 lco$iJ®]coTtca^gPl 5 7 tc & « 1f $8 3: 
lit5fcl6i0^y^-7i-Xt 1 a-lftcfcoTA^gPl 5 8*MTlff*tlftrt 
S^-TfiiiJSUfi^^CPU 1 5 1 KSlTeatift*©^ y*-7i-Xi. CPU 1 

5 l®iMai©TK:iH3»l 5 9 LTHtotVUBn*?*—* * \liit}-t &fctb<D'f > * — 
7i-Xi, K 5 -f r 1 6 0teSe»*nfciaSJ*f*l 7 0fC*fLT#«'lil$fi<Dfe§I>;&O r / 
Xltn£.*fi : yrclib<D'{^*-7 3L-7,£%:mL, CPU1 5 1, R O M 1 5 2 , RAM 
1 5 3 & t>* H D D 1 54^6«OT r -^*«^gPl 57, A 7j SB 1 58, ii {I 35 1 5 9 & D* 
F7-f7"l 6 OlC^LTffi^Lftt), S^gPl 57, A 2> SB 1 58, il {I 8B 1 5 9»tfH 
5^7"l 60*^<Or-^CPU 1 5 1, ROM1 52, RAMI 5 3SD'HDD 1 5 
4 KSLTA^Lft9t5 0 

[0164] 

g^Sl 5 7li> Mxlf L CD (Liquid Crystal Display)*^ 6 

6 9 , CPU1 5 1 © frl 8? <D ~Rc , M^if H D D 1 5 4 IcIBi^nt ^ftf-^f ©SI 

it n * m ^ -r 3 <, 

[0165] 

A 73 SIM 5 8 (i , m z. if =l - *f «fc § 4=- - # - F ^ T «> 7. © $ * § It ft t* , IS ft ^ * 
jj*-*-»J«H3*f*:CPU 1 5 llCpSLT&tl?2>o 
[0166] 

i§ m & 1 5 9fi, cpui 5 1 © 8»j ffli to t , m * v b v — * mifc'pffis.mffimic 
■o x ft g?> t <d mm * n ? j > z - 7 * - * t utaffits. 

[0167] 

Kf-f7"l 60tt, 09 *. tf » 7P7t!- ( H H B5 S ) f* -f X * , CD-ROMXiiMOi 
^ o fc, ttXtift«*Cf-fX*«S©tBS»#l 7 0 £»J1& L, CPUI 5 1 OMM 

©TIC IUtlfcSiI*l 7 0t»t5*l««OE»Stf/XBSS*ff5. 

[0168] 

LO<t9ia:3>lfa-^8i 1 5 0 « , CPUI 5 llCtoTBrSioyn^^i^ifft 
3> C i: £ 9 , ±aLfcWf^ft:«« 1 tefctt*19*{b&aRtf/X*i«#S5«3te*JW-5 

[0169] 

$f, 3>ifa-^gi i 50fc43tt5^^fkffia{cov>Tittwr5o 

[0170] 

3>tfa-^SI l 5 0ti, ^J^(f^.-if^?9#{k^ , a^*7A^llff-r^fci6com^o}* 
ft *t -5 £: , A 73 SB 1 5 8 (c J; 0 > *ftrt8*S1-M»fl^4C P U l 5 l tc?tLtiliS 
t§„ Ctl (Cf&CT, H^ea-^^Bl 5 0 it. CPUI 5ltCj;0, RFf ^7*0^7 
A^RAMl 5 3 (C n - K LTUff b, ra^<t&tfSgHLTf#&nfcf f -**3HIWl5 

g^^LT^gp^^m^-r^ir^ttc, <& s tc is t r , s ^ sb i 5 7Kftiaa*ss*a^ 

[ 0 l 7 l ] 

cct, W^fk^a^^isti, flfg * fcf ie B m f* l 70(c«J;oTl«Jnstof^ot, 
C PU 1 5 l OSIHOTC C©K^«f*17 0fr6iI«W#ai£nTfc«i:<, /n-Kx 
-f X <7 IC 1 g IB §S £ tl/c&cDtfK^m^ tlT t, il\ £ , l?§{t7"a^7Ati. ROM 
l 5 2lcfi())S»JnT^TtJ:t\ £ e> lc , &mt<D*iMi.b-t2>T ! -Zte. c c T- ti ^ 

i ^wj^-r^feo-efc-So 

[0172] 
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mfcttllCte. 3Vt?i-^^Bl50tt, C PU 1 5 1 KAoTfiff ft^DiT5A%*}f 
tSt« CPU1 5 L © ffl W © T K: , JfeKigiciL/'c-IOlS^ff^ C tlcioTf 

-< <f v - • y - +r y * tt n & ? z , 

[01 73] 

m^T , 3>tfi-^8il 5 0S, CPU1 5 1 © frl 8P CD T K , SffiL/cx-f^U-- 
-> - y > X (C S ^5 ^ T & £ ff *J * * j£ -T S . 
C.0174] 

S^t, nytfj. — ^liisoii, CPUl5l©$iJS|]©Ttc. a- Kf X i» KIES 
SttT^SffiS©?*— c © x - # fc L T & g fT ?>J S r5 < £ giHT ?iJ £ » 
ItSCiKioTL DP Cl?t»cj:5ft{t%fTt\ ± b ft *| it ? - Z D 2 tc *flS 10 

[01 75] 

^ IT, 3>tfn-^^Bl 5 0(i, CPU1 5 1 © frj 9? © T K . ^figLfcft^ffcx-* 
£ Bf £ © £ •> 1/ # )\y lc v >y tf > ^ t , $. L fz fcM y y # )b % 1 S ^ - Ff^X^fSc 

e » u a » fao^'f 3y^Tfi)3S5/y*;i/*R»un,, a @ as i 5 9^/rLtna5^ 
fcmrt-rsfcfcfcK, & h »c *s i; t , s^gpi 5 7*c«i3*s*«s*ajs-r*. ft *> , %.itt 
LtcBmyy^jvit. is a m <& 1 7o«stcgaatscfct>-p**. 

[0176] 

£©£?(£, nyifa-^gl 1 5 0 tt , ±SBLfc??F^{b««l»cfe^Sf?F^<tffla*W 
tft^ny7i*SSfrt«CtKJ:oTSSt5Ci:ff?«4. 20 
[0177] 

•o^ic, 1 5 0 IC *5 3 l^ifliKO ^ T 84 0£ f 3 o 

[0178] 

£ ?t ? £ , A^SPi 5 8 i: J; 0 , *ttrtS*StiHBfif *C P u l 5 l lc«LT«^1" 

5, CfttCJSCT, 3yifa-^gl 1 5 OS, C PU 1 5 1 (CAD, 8§ya>*7A? 
RAMI 5 3 P — K L T S L , ii {I SI? 1 59^^LT^a5 7b^eSfiL, COSfl* 

i^tstttt, & s tc $ t t , s^gpi 5 7te$aa*s*«**jj*-rs. 

[0179] 

ft & , i^^a^^fe, ftmtzfu?7Kt.mmte. m *. is ie u m # 1 i o \c & o mm 30 

ftlStCt'Jot, CPU1 5 lOMlOTC, C<oaS»«*17 0*»6.ia»W*ttl« 

n^HIJ, ROM 1 5 Zttf i6itt?nt^ttJ;i\ 
[0180] 

mfc&iiciz^ ny \z zl — ^ii 1 5 oa, cpu 1 5 naota^/n^^As^fft 

5t, CPU 1 5 1 © frj m © T *C , A-Kf^X^frf.l*tliLft§li, © l < & 3 ft 
fl! 1 59*MTSfflLftSSttK*tlT, *+7^©7;l'd'JXi,ACSr3<a§»l 

[0181] 

f LT, 3>lfa-^gl 1 5 Oli, C P U 1 5 1 ©MiOTK, COJ:54a?»ft* 40 
W*tf»lsI71Stt + la]fc^ofcffij£©ig»£ttK«LTfr^, ±xBLft«*§7 J -*D 4 

[0182] 

3Vlfa-^SIl 5 0 (i . CPU1 5 1 © ffr] SI © T K , f# 6 n ft « X - * ^ - K 7* 
X ^ # (c IB ^ L , & S iC ft i; T , §j*g|5l 5 7 ti&I^Sf ^S^tS. ft *J , f#<E>n 
ft S ^ f - * tt , 7 Of IcffiitSCttt-f §. 

[0183] 

c © <t ? tc . nvifa-^gi i 5 oii, ±ft i, tc m mm 3 ic & & & m m&m * m s§ 7 

[0184] 50 
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fit ± <0 J: b ic , * ?g B£ ti , *OSg£&]]HL&v>ISBT*M^MtfpJf£T*&3 c £: (i ^ ? 
* T & & 

[0185] 

C » HB © » S 1 

U ± B llllfc Stt SB L fc J: o Ic ^ * fg qg tc a ft f$ ft g B « , A ti <* ti k 7- * K. M L T (g 
ft* /< U x ft ft *^ ic J: § ft ft £ *t 5 ft ft £ » T* & o T , & ft ft ?J fc t* £> l co <@ 

& ft ft % T ft ^ ft * ft ? ft ^ ft ^ IS * <S ;U f^U-' i'-^yxKlifgii 10 
. ft ft n ic *j it s tg 7j ipi « i <o{I§&<D#*P£«-r$t!f;£injx y - • -> - y :/ x £ , i 

OlSKt 2Ii©iSn , , n 2 tcn62aaoffl»n,. n 2 <D fij ^ A , 

■r * t t> , *ftfT?Utefc«-s«2ffii© i cof@scD^fli^*t-«i7j(p]T f .i'^y- • > - 

^VX^r, 1 <Dffil& i: L Tg5 S 2 fflS<D{®|&m , , m 2 t C n 6 2 li<0fi t m , , m 

2 cofii^-p, , p 2 * - z tt — m.&. (2) T*s^n§2«^ai*>e)^s 

[01 86] 
[ IS 5 4 ] 



A (*)= A ,Jc ni + A 2 x" J 

fcfcU A,+ A 2 =1 •••(!) 



20 



[0187] 

[ IS 5 5 ] 30 

p(*)=p +p 

fzfcL. p ,+ p 2 =1 • • • (2) 



[0188] 40 

l/fti'oT, *«Wfc*^«WF^<t(at«tt, - « £ (1) & - 8S 5* (2) f«fti52 
JH<Dftfre>&3£«5£T*^-i'?"y- • ->-yyX*«lU 7 4 7V - • - ^ > X 31 fcH 

[0189] 

$ , *aw»c35f^a«F^{t^rfe*i, a ^ £ n rc * k n l t « mm * y -r &ft ft m 
ic «fe 3 ft ^ ft * ft 5 ft mtu ?*t* & o t , « * ft w k *? w- s lcDfiisw^flj^a-rx-c^ 
y - • v'-^>'x%wtB-ri)7 f f^y- • f-^yxitDiit, c^x-f^y- • *> - 
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1 cDfl&Otf^S-ffS^rfaf 1 4 9 V - • 3/ - *• > * *< , 1 © {I ft i: 2 9 g| © 

Tia-HBiS (i) tsins Esoa^Bfti^aa-paasnst i: tie, & it ?t ic 

* * * # fa © 1 © ffl ft © # * * -r «2r fii ^ «J - • > - *r > x 1 oiSiLT 
S4§2iioiam, , m 2 £cne>2a^©{iftm, , m 2 © SU p , , p 2 t 
? * - z t? sTm-ma. (2) ■p««h4 2ioftfr5ft4^aa-p*«sh < ^oes 

[0190] 

[ ft 5 6 ] 10 

A (x)= A +A 2 *" 1 

fcfc-U A,+ A 2 =1 •••(!) 



[0191] 20 
[ft 5 7 ] 

p(x)=p + p 2 *"" 

fcff U p j+p 2 =1 • • • (2) 



30 

[0192] 

LfctfoT, *aWtC*^*WF^ffc*ffitt, - » S (1) & - M (2) t'S^n?. 2 
[0193] 

* £ tc , * % IE (c 5 « m B ti , «litf?"Jtcfett5i©fflft©^flJ«:S-r7 ? -r^'U — 
ff^Rff (bfSt^ffi^., f^'J-^-tyxluifSt^ & SE fT w *5 s & # m 

© 1 ©<@ft©^flJ^«-r*EE73l6]7 :; i'^U- • iz-yyx?:, 1 CiStLTS452ia 

© fl ft n , , n 2 tCtlBZiaofflRn , , n 2 © *J £ A , , i 2 

& T f B - IS S (1) TI?ti5 2«©a*e*5^SST*ait5i:i:tK, £ ?t ?iJ fc 

*j ** * « * iri © i o«io^*48tij^f^ y u — • -> - * > x % „ i commt it 

S^^2a*©f@ftm, , m 2 tUeZlSOlSm, , m 2 © I"J p , . p 2 £ 

<Dmm*m±t-? z t * ? v - • *s — t v xzmm? zmmtmmic £ -a t bsbi^ u -r 

^ & fi ft ^ K <£ 3 ft ^ ft J® £ n ft ft # © « # % *t ? « ^ fi T* & o T , ft *l ft g B £ 
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% o 

[0194] 
[» 5 8 ] 



A (x)= A +A 2 x n > 



(i) 



10 



[0195] 
[8 5 9] 



p (at)-p +p 2 JC mj 

p ,+ p 2 =1 • • • (2) 

20 



[0196] 

LftA^T, *l?l|(C^ib^a§iIli, - « iK (1) ft - tt sS (2) ^iJtl521 
[0197] 30 

« 6 k £ , * % m ic & ^ « gi n -ft m \t , m s ?? ?u k ft » § 1 © m » © # * * « -r x f 9 
•j - • •>-^ryx?:iait5f-i'^u - • iz-^yximiit, cof^y - • - 

nmtxmtzffi*., f^y - • y-^vxitaiiT'ii, & * fr ai k *j w- s $ # a <e> 

1 <Dmm<Dft1f!*igi1rmftfoy* j 9 U - • - > x , l cD <S ft i: LtS^S 2 « £t co 
itn , , n 2 Un62iSOlS(n , , n 2 CD fij A , , Jl , tt;<7^-nt* 
T IE - 83 S (1) T'*^n^2«coft] *> e. &l.^li?t'S«^ti5i:ttt, 1$ * ff W K 
*J 5 « 7? A CO 1 Offl«0»fli*«-«-**lRl7 f -< , yU- • 1 CD f@ ft i: L T 

1^5 2li<OlBli!m , , m 2 t C tl f. 2 liOlii! m , , m 2 ©fl^p , , p 2 t?;^ 40 

9^-*f^*Tie — «ic (2) T'Ssnszioa^efts^iSTSisft, m o n 

frfcx-^gfiffii: LTM-r*S«iei:» coSfllifctSIStiftSIf El 

[0198] 
[ft 6 0 ] 
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A (x)= A j*"' +A 2 x"' 

fcfc*U A ,+ A 2 =1 •••(!) 



[0199] 10 
[S61] 

p(x)=p +p 2 * m ' 

tzfcL, p ,+ p 2 =1 • • ♦ (2) 



20 

[ 0 2 0 0 ] 

L ft ^ o t , *%i{C^fr58f»aa, - » 5* (1) & - I5S (2) T? * * tl S 2 31 

[HifomJIi&ttiH] 

[02] c 3 . 6 ) NF^*a^-r*wic**t*#y-KiiBT©^y-fe-^«!)i«ti*«wr 
*fc*s»wrsfe46oiaT?*So 30 

[03] *+7*O7;VJiJXAAOR0iriEO»tt*RlfltSBI?*«. 
[04] ^t^^fOT^J'JXAAOKOIIjEO^tt^ttWtiHf *oT, d v = 4, 
5 0t*K6»SLDPCfJ§Cl?D7fO**Sn4l 0 0 0 0 0 C«iHJ4ft t* 

[05] *t5if07A'd'JXiA©K9irHD»tt*llMt*B , F»oT, g tt t * SE 

Sf>lC dv, d c*Sft?*ftttli:*tt5«Ht*K«t4HTt«, 
[B6] *t5^C7;l'J | JXiAO«9ffI©1$fi*R«tS8f*? , r, v , . v 2 

im 7 1 # * ? jj<d7 )v 3 v x i± a <omo m JEvnvkzmw-t zmv & r , c , , c 2 

o 

[09] H^tftisitfstsf-f yj-- j'-^vx)iiii«icj:9Tiaftf ^yu- 

[0 1 0] (^T ? -^jMS{iv'X^A^*3tti.«^SB©««^iKB^-r2)^a-y^0T'^?. 

o 

[0 1 1] ni/£a-*SBc9lij£%IH0£-r37n>y^0T*&<5o 

[01 2 ] Btt & ft « fr 5»J - 0V * IK W * % 0 T* & 5 „ 

[01 3] L D P C»§?:I§t5^€-I©f i^IB^tl,7P-ft - ht*fe5o 50 
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[ m % <o m m ] 

i nmtmw, 3 i^si, io f ; fyu-—>-^>xsimgi5. 20 & a 

*T ?J £ f£ 95 , 30 ft^ftSP. 50 SMSP. 60 / y -b - 5? » tB » , 150 
a V tf a - ^1 
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